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5DGLRORJLFDO� VXUYH\V� RI� SLSHV� DUH
QRUPDOO\�DFFRPSOLVKHG�E\�SDVVLQJ�D
KDQG�KHOG� UDGLRORJLFDO� VDPSOLQJ
LQVWUXPHQW�RYHU�WKH�H[WHULRU�VXUIDFH
RI� D�SLSH�� �)RU� D� FRPSOHWH� VXUYH\�
WKLV� UHTXLUHV� SHUVRQQHO� WR� JDLQ
DFFHVV�WR�WKH�HQWLUH�H[WHULRU�VXUIDFH
RI� WKH� SLSH� RYHU� LWV� IXOO� OHQJWK�
$FFHVV� LV� IUHTXHQWO\� UHVWULFWHG� DQG
WKH� SURFHVV� LV� GLIILFXOW�� WLPH
FRQVXPLQJ�� SRWHQWLDOO\� KD]DUGRXV�
DQG�QRW�UHDGLO\�FDSDEOH�RI�GHWHFWLQJ
WKUHVKROG� VXUIDFH� FRQWDPLQDWLRQ
YDOXHV�

6ROXWLRQ�

'HYHORSPHQW�DQG�GHPRQVWUDWLRQ�RI
D� UHPRWHO\�RSHUDWHG� VXUYH\�V\VWHP
�3LSH� ([SORUHU70� �� WKDW� LQWHJUDWHV
JDPPD�� EHWD�� DQG� DOSKD� UDGLDWLRQ
GHWHFWRUV�DQG�YLGHR�FDPHUDV�ZLWK�DQ
LQYHUWLQJ� PHPEUDQH� GHSOR\PHQW
V\VWHP� WR� WKRURXJKO\� VXUYH\
UDGLRORJLFDO�FRQWDPLQDWLRQ�RI�SLSHV
IURP� WKH� LQVLGH�� � 7KH� LQYHUWLQJ
PHPEUDQH� SURWHFWV� VHQVRUV� IURP
GLUHFW� FRQWDFW� ZLWK� PRLVWXUH� DQG
FRQWDPLQDQWV� LQ� WKH� SLSH�� � 7KLV
WHFKQRORJ\� FDQ� WUDQVSRUW� GHWHFWRUV
DURXQG� SLSH� HOERZV� DQG� WKURXJK
FRQVWULFWLRQV�� � 5DGLDWLRQ� GHWHFWRUV

DQG� YLGHR� FDPHUDV� KDYH� EHHQ
GHSOR\HG� WKURXJK� SLSHV� UDQJLQJ
IURP���WR����LQFKHV�LQ�GLDPHWHU�ZLWK
PXOWLSOH����GHJUHH�HOERZV�

%HQHILWV�

�5DSLG�� DFFXUDWH� UDGLRORJLFDO� GDWD
RYHU� HQWLUH� SLSH� OHQJWK� �XS� WR� ���
IHHW�

�6XUYH\� RI� ORFDWLRQV� LQDFFHVVLEOH
ZLWK�H[LVWLQJ�WHFKQRORJ\

�5HGXFHG�SHUVRQQHO�H[SRVXUH��WLPH�
DQG� FRVWV� IRU� SLSH� UDGLRORJLFDO
FKDUDFWHUL]DWLRQ

�1R�FURVV�FRQWDPLQDWLRQ�RI�GDWD

7HFKQRORJ\�

8VLQJ� D� WHFKQLTXH� DSSOLHG� WR
E R U H K R O H � L Q V W U XPHQ W D W L R Q
HPSODFHPHQWV� �6($0,6770��� WKH
3LSH� ([SORUHU70� V\VWHP� LQWHJUDWHV
VWDQGDUG� UDGLDWLRQ�GHWHFWRUV�ZLWK�D
XQLTXH� LQYHUWLQJ� PHPEUDQH
GHSOR\PHQW� PHWKRG�� � 7KH
GHSOR\PHQW�PHWKRG�XWLOL]HV�D�ORQJ�
WXEXODU� PHPEUDQH� WR� WRZ
LQVWUXPHQWV�WKURXJK�WKH�SLSHV���

7KH�PHPEUDQH�LV�LQLWLDOO\�UROOHG�XS
RQ�D� UHHO� LQVLGH�RI�D�SUHVVXUH�WLJKW
FDQLVWHU�� � 7KH�PHPEUDQH� H[LWV� WKH
FDQLVWHU� DW� WKH� ERWWRP� DQG� LV
ZUDSSHG�EDFN�RQ�WKH�EDVH�SLSH�DQG
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FODPSHG�� � $V� SUHVVXUL]HG� DLU� LV
LQWURGXFHG� LQWR� WKH� FDQLVWHU�� WKH
PHPEUDQH�LQYHUWV�DQG�GLVWHQGV�RXW
RI� WKH� EDVH�SLSH�� � 7KH� PHPEUDQH
FRQWLQXHV� WR� LQYHUW� XQWLO� LWV� HQG� LV
FRPSOHWHO\� GLVWHQGHG�� � $� WHWKHU
DWWDFKHG�WR�WKH�HQG�RI�WKH�PHPEUDQH
LV� WKHQ� UHHOHG� XS� WR� UHWULHYH� WKH
V\VWHP��LQ�UHYHUVH�IDVKLRQ��

7R� LQVSHFW� WKH� LQVLGH� RI� SLSHV� IRU
UDGLRQXFOLGH� FRQWDPLQDWLRQ�� D
JDPPD� DQG�RU� EHWD� UDGLDWLRQ
GHWHFWRU� LV� PRXQWHG� DW� WKH� SRLQW
ZKHUH� WKH� WHWKHU� LV� DWWDFKHG� WR� WKH
PHPEUDQH�� � $V� WKH� GHWHFWRU
WUDYHUVHV� WKH� SLSH�� SXOOHG� E\� WKH
DGYDQFLQJ� PHPEUDQH�� HOHFWULFDO
SXOVHV�SURSRUWLRQDO�WR�UDGLRDFWLYLW\
RQ� WKH� VXUIDFH� DUH� WUDQVPLWWHG
WKURXJK�D�FDEOH�EDFN�WR�WKH�FDQLVWHU
DQG� VXEVHTXHQWO\� WR� D� GDWD
DFTXLVLWLRQ� V\VWHP�� � � 3XOVHV� DUH
HLWKHU� VLPSO\� FRXQWHG� IRU� D� JURVV
FRQWDPLQDWLRQ� VFDQ�� RU� DQDO\]HG
ZLWK� D� PXOWL�FKDQQHO� SXOVH�KHLJKW
DQDO\]HU� WR� GHWHUPLQH� WKHLU� HQHUJ\
DQG�KHQFH��WKH�VSHFLILF�UDGLRLVRWRSH�

7KH�SULPDU\�QXFOHDU�GHWHFWRUV� WKDW
DUH�XVHG�ZLWK�WKH�GHSOR\PHQW�V\VWHP
DUH�VRGLXP�LRGLGH�DQG�FHVLXP�LRGLGH
VFLQWLOODWLRQ� GHWHFWRUV� FRXSOHG� WR
SKRWRPXOWLSOLHU� WXEHV� IRU� JDPPD
PHDVXUHPHQWV � � � )RU � EHWD
PHDVXUHPHQWV � � DQ� RUJDQLF
VF LQ W L O O D WRU � FRXSOHG� WR � D
SKRWRPXOWLSOLHU� WXEH� ZDV� XVHG�
6LQFH� DOSKD� SDUWLFOHV� FDQQRW
SHQHWUDWH� WKH� PHPEUDQH�� D
VFLQWLOODWLQJ� PDWHULDO� LV� HPEHGGHG
LQWR�WKH�PHPEUDQH�IRU�VSHFLILF�DOSKD
VXUYH\V�� � 7KLV� VFLQWLOODWLRQ� LV� WKHQ
GHWHFWHG� E\� D� SKRWRGLRGH� ORFDWHG
LQVLGH� WKH�PHPEUDQH��ZKLFK�NHHSV
WKH� SKRWRGLRGH� VKLHOGHG� IURP
RXWVLGH� FRQWDPLQDWLRQ�� � 7KHVH
GHWHFWRUV�DUH�FRQILJXUHG�LQ�FRPSDFW
SDFNDJHV�VPDOO�HQRXJK�WR�EH�

WUDQVSRUWHG� DURXQG� EHQGV� DQG
REVWUXFWLRQV�LQ�SLSLQJ�V\VWHPV�

7KH�GHWHFWRUV�KDYH�EHHQ�LQWHJUDWHG
ZLWK� WKH� LQYHUWLQJ� PHPEUDQH
GHSOR\PHQW� PHWKRG� VR� WKDW� WKH
V\VWHP�FDQ�EH�XVHG�WR�LQVSHFW�SLSHV
ZLWK�LQVLGH�GLDPHWHUV��� LQFKHV�DQG
JUHDWHU���7KH�V\VWHP�ZLOO�EH�XVHG�LQ
SLSLQJ� UXQV�XS� WR�����IW� ORQJ�ZLWK
DQG� ZLWKRXW� PXOWLSOH� HOERZV� DQG
REVWUXFWLRQV�� � 7KH� V\VWHP� FRQWURO
DQG� GDWD� DFTXLVLWLRQ� DUH� UHPRWHO\
RSHUDEOH�

3URMHFW�&RQFOXVLRQ�

7KH� GHYHORSPHQW� RI� WKH� 3LSH
([SORUHU70�V\VWHP�EHJDQ�LQ�2FWREHU
�������6LQFH�WKDW�WLPH��WZR�FRPSOHWH
GHSOR\PHQW� V\VWHPV� KDYH� EHHQ
GHYHORSHG� WKDW� LQFRUSRUDWH��� W\SHV
RI� EHWD�JDPPD� GHWHFWRUV�� DOSKD
GHWHFWRUV�� YLGHR� FDPHUDV�� DQG�SLSH
ORFDWRUV�� � 7KHVH� VXUYH\� WRROV� KDYH
EHHQ� VXFFHVVIXOO\� XVHG� ZLWK� WKH
V\VWHP�DW� ��'HSDUWPHQW�RI�(QHUJ\
�'2(�� VLWHV�� ,GDKR� 1DWLRQDO
(QJLQHHULQJ� DQG� (QYLURQPHQWDO
/DERUDWRU\� �,1((/��� D� )RUPHUO\
8WLOL]HG� 6LWHV� 5HPHGLDO� $FWLRQ
3URJUDP��)865$3��VLWH�LQ�$GULDQ�
0LFKLJDQ��WKH�,QKDODWLRQ�7R[LFRORJ\
5HVHDUFK� ,QVWLWXWH� �,75,��� DQG
$UJRQQH� 1DWLRQDO� /DERUDWRU\
�$1/��

,Q� DGGLWLRQ�� WKH� V\VWHP� KDV� EHHQ
XVHG�WR�FRQGXFW�UDGLDWLRQ�DQG�YLGHR
VXUYH\V� DW� WKH� 0RXQG� DQG� *UDQG
-XQFWLRQ� 3URMHFWV� 2IILFH� �*-32�
IDFLOLWLHV�XQGHU�ILUP�IL[HG�SULFH�DQG
SHUIRUPDQFH�EDVHG�FRQWUDFWV���

7KURXJK� WKHVH� XVHV� RI� WKH� V\VWHP�
WKH�'2(�KDV�VDYHG�RYHU����PLOOLRQ
E\�DYRLGLQJ� WKH�FRVW�RI�H[FDYDWLQJ
DQG�GLVSRVLQJ�RI�EXULHG�DQG�HQFDVHG
SLSHV�WKDW�FRXOG�EH�OHIW�LQ�SODFH�

7KH� GHYHORSPHQW� RI� WKH� 3LSH
([SORUHU70� V\VWHP� WKURXJK� WKH
)(7&� FRQFOXGHG� LQ� 6HSWHPEHU
������ � 6FLHQFH� 	� (QJLQHHULQJ
$VVRFLDWHV�� ,QF�� �6($�� LV� QRZ
DFWLYHO\�PDUNHWLQJ�3LSH�([SORUHU70

VHUYLFHV� WR� '2(� GHDFWLYDWLRQ� DQG
GHFRPPLVVLRQLQJ� �'	'�� SURMHFWV
DQG� FRPPHUFLDO� QXFOHDU� UHDFWRU
'	'�SURMHFWV�

&RQWDFWV�

6($� GHYHORSV�� EXLOGV�� ILHOGV�� DQG
FRPPHUFLDOL]HV� UDGLRORJLFDO� DQG
FKHP L F D O � F K D U D F W H U L ] D W L RQ
WHFKQRORJLHV�IRU�DSSOLFDWLRQ�WR�'2(
QHHGV�� � )RU� LQIRUPDWLRQ� RQ� WKLV
SURMHFW��WKH�FRQWUDFWRU�FRQWDFW�LV�

3ULQFLSDO�,QYHVWLJDWRU�
0U��&��'DYLG�&UHPHU�
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0DQDJHPHQW���2IILFH�RI�6FLHQFH�DQG
7HFKQRORJ\� E\� FRQWUDFWLQJ� WKH
UHVHDUFK� DQG� GHYHORSPHQW� RI� QHZ
WHFKQRORJLHV� IRU� ZDVWH� VLWH
FKDUDFWHUL]DWLRQ� DQG� FOHDQXS�� � )RU
LQIRUPDWLRQ� UHJDUGLQJ� WKLV� SURMHFW�
WKH�'2(�FRQWDFW�LV�
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